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In LHD experiment, tangential N-NBI (Negative 
Neutral Beam Injection) has been used in order 
to heat plasma. In high-{3 operation with a rel-
ative low field of 0.5T, a pressure due to high 
energy ions created by N-NBI have a significant 
fraction of the total beta, and also have highly 
anisotropic pressure profile, namely, PII » P 1., 
where PII and P1. are parallel and perpendicular 
pressure to the magnetic field. In those cases, to 
analyze the MHD equilibrium with an anisotropic 
pressure profile is important from the aspect of 
the MHD stability and transport. 
In the lowest order, such an anisotropic pressure 
profile is expressed in the so called CGL model: 
P P1. 7 +(PII - P1.)nn, 
PII = PII (1f;, B), 
P1.(1f;, B), 
where 7/J is the label of the flux surface and n == 
B / B. Thus, the MHD force balance is expressed 
by 
JxB 
-\1.p 
. 
along Ii 
+ ? 1.P1. + (PII - P1.)~ 
. 
perpendicular Ii 
where \1 11 == nn· \1, \11. == \1- \1 11 , and K == n· \1n. 
Note that the MHD equilibrium with an isotropic 
pressure corresponds to the case with 11 I = P 1. 
and that the average pressure (P) is expressed in 
terms of the trace of p: 
(P) = 2P1. + PII. 
3 
In applying the MHD equilibrium with an 
anisotropic pressure to the experimental data, it 
is natural for pressure profile to satisfy 
(P) = (P) (7/J). 
In this case, the parallel force balance is analyti-
cally solved as 
(P) (1f;) + PA(1f;)B3/ 2, 
(P) (1f;) - ~PA(7/J)B3/2, 
where PA(7/J) indicates an anisotropic part. If the 
thermal pressure Pc is isotropic, then 
PII (1f;, B) 
P1.(7/J, B) 
Phll (7/J, B) 
Phl.(7/J, B) 
(P) (1f;) 
Pc (7/J) + Phll(7/J, B), 
Pc (7/J) + Ph1.(7/J, B), 
~,(7/J) + PhA (7/J)B3/2, 
1 ) 3/2 Ph(7/J) - 2PhA(7/J H , 
Pc (7/J) + h(7/J) , 
where ~'A(7/J) > 0 « 0) corresponds to par-
allel (perpendicular) injection. The profile of 
anisotropy: PhA (7/J) will be determined from the 
experimental observation or on the basis of the 
results of the Monte Cairo simulations on high 
energy ions. The remainder force balance (per-
pendicular force balance) is expressed a.s 
o = JxB- [\1·pt 
= (J J x B + (J\11. ~2 _ \11. (P1. + ~2) , 
B2(JK _ \11. (P1. + ~2) , 
(J == P1. -111 1 + B2 
The MHD equilibrium with an anisotropic pres-
sure profile is easily solved by using the relaxation 
method used in HINT code, without significant 
modifications. Most simple cases, it is enough to 
change the force of the equation of the motion. 
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